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EMF is well known in the compound semiconductor industry as a supplier of metal organic precursors for epi- 
taxial growth. The company, however, is a vertically integrated concern that is also involved in epi-wafer and 
device production. It is a mixture that EMF believes benefits its customers. 
F 
ounded in 1991, UK company 
EMF Ltd is establishing a 
growing reputaion as a sup- 
plier of high purity metal organic 
(MO) precursors for epitaxial ap- 
plications. Indeed, buoyed by the 
vibrancy of the compound semi- 
conductor  market, EMF is currently 
enjoying a growth rate of more 
than 40% per annum. 
Key to the company's efforts is 
its 'DEOX TM' technology. Given the 
proprietary nature of the technolo- 
gy, director Jim Dixon is reluctant 
to divulge too many secrets of the 
DEOX TM process, although he does 
describe it as a 'polishing' step that 
is performed in addition to the 
conventional steps used in MO 
manufacture. The process is used 
to produce both trimethyl alumini- 
um (TMA) and trimethyl gallium 
(TMG), as well as the very recent 
FIGURE 1: EMF's 'UltraPurge ~ '  bubbler 
features a distinctive three valve system. 
introduction of trimethyl indium 
(TMI), triethyl gallium (TEG) and 
diethyl zinc (DEZn). In addition to 
the DEOX TM process, EMF has 
also developed the unique 
'UltraPurge rM' bubbler (Figure 1), 
which features a distinctive three 
valve system. Dixon says this safe- 
guards product purity by enabling 
better bubbler purging, as well as 
making the units easier to close. 
While the speciality chemicals 
form the main arm of the business, 
however, EMF is active in several 
other areas. These are profit cen- 
tres in their own right, but also 
play an important role in support- 
ing and facilitating the central MO 
programme. Underlining this fact, 
director Jim Dixon is keen to stress 
the company's holistic approach, 
with the company using its exper- 
tise in one area to underpin its de- 
velopment in another. 
In total, the company is active 
in five business areas: 
• semiconductor  chemicals/  
equipment: In addition to sup- 
plying high purity chemicals for 
both the compound and silicon 
semiconductor industries, the 
company also re-manufactures 
metal organic chemical vapour 
deposition (MOCVD) reactors 
and supplies full training and 
technology packages (Figures 2 
and 3); 
• epi-wafers: EMF produces cus- 
tom III-V epiwafers for both op- 
toelectronics and microwave 
applications in GaAs and InP. 
• devices: The company supplies 
custom LEDs and laser bars as 
semi-finished components for 
integration into optoelectronic 
systems. 
• optoelectronic  systems:This di- 
vision develops and supplies a 
range of opto-based equipment  
including pulsed laser modules 
and a laser diode based gas 
sensing system. 
• consultancy: EMF has successful- 
ly installed equipment and trans- 
ferred technology in the USA, 
Far East and Europe. This exper- 
tise includes safety audits, 
process demonstrations and 
guaranteed device performance. 
At first sight, Dixon says, the 
company's degree of vertical inte- 
gration, particularly its participa- 
tion in both MO precursors and 
and epi-wafer production, may 
look like an attempt "to sell the 
family silver". 
He says, however, that the epi- 
wafer and device businesses target 
niche, small volume applications 
that do not conflict with customer 
activities. Indeed, he emphasizes 
that these activitivies are impor- 
tant in providing the company 
with access to a suite of skills that 
better enable it to develop and 
support its main chemicals busi- 
ness. 
"We are not trying to stop cus- 
tomers from doing their own 
epi in-house", Dixon says. "Indeed, 
we like to build a relationship 
with a customer that develops as 
they learn more about the 
process." 
Often, Dixon says, EMF goes 
through a multi-step cycle with its 
I II-Vs Review * Vol. 11 No. 5 1998 0961 -1290/98/$19.00 ©1998 
30 Elsevier Science Ltd. All rights reserved. 
EMF in Profile 
FIGURE 2: Customers undergoing training at EMF's MOCVD facility in Cork, Ireland. 
customers that starts with the 
client buying a small quantity of 
epi-wafers for a trial application. 
Satisfied that compound semicon- 
ductors offer the required solu- 
tion, the customer will then 
choose to develop epitaxial skills 
in-house and will return to EMF for 
technical know-how, training and, 
perhaps, a refurbished metal organ- 
ic chemical vapour  deposit ion 
(MOCVD) machine. With the ma- 
chine up and running, the client 
will become a customer for EMF's 
MO precursors. Finally, Dixon says, 
if the project is particularly suc- 
cessful, the client will often look 
for extra capacity, or will possibly 
begin investigating a new applica- 
tion, which will see it return to be- 
ing a customer for epi-wafers. 
"The more the customer is 
aware of our capabilities, the bet- 
ter it is for everybody," Dixon says. 
"The real driver is to sell more 
chemicals." 
Three locations 
Although it remains a relatively 
small company, EMF's portfol io 
of activities means that it op- 
erates from three sites.The admin- 
istrative headquarters are in 
Cambridge, UK, where  the compa- 
ny also has a warehouse which in- 
cludes facilities for equipment  
refurbishment.  
The company's  product ion fa- 
cility for its speciality chemicals is 
located at Newmarket,  UK. In addi- 
tion to the product ion line for its 
MO products, the company also 
has a wide range of characteriza- 
tion equipment.  
While this equipment plays a 
valuable role, by far the most impor- 
FIGURE 3: The 3" cell upgrade for a MOCVD system recently installed in Japan. 
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tant characterization tool, according 
to Dixon, is the ability to test the 
product hrough the production of 
epi-wafers. "The only way you can 
really test MO material is to grow an 
epi-layer and test the electrical 
properties," he says. EMF has this 
ability through its third site, a joint 
venture in Cork, Ireland, with the 
National Microelectrics Research 
Centre (NMRC). "This is our main 
strength, the ability to do epi test- 
ing, effectively in-house, under our 
own control", Dixon says. 
Naturally, production activities 
at the 465 m 2 Cork clean room fa- 
cility also include EMF's custom 
epi-wafer business. The plant has 
two MOCVD reactors, one dedicat- 
ed to all of the major alloys in GaAs 
and the other to InP alloys. 
Expansion 
The growth in EMF's MO business 
is underlined by its recent invest- 
ment in a gas chromatography sys- 
tem from US company Eagle 
Picher. While this type of equip- 
ment is generally used as an analy- 
sis tool, EMF is employing it as a 
processing technique. 
Dixon says the system offers 
the twin benefits of greatly ex- 
panding the company's production 
capacity and further reducing im- 
purities (Ga in TMI and Si in TMA). 
"Up until now the company's 
greatest cost problem has been its 
limited throughput - -  it's been fol- 
lowing the classic price-volume 
curve", Dixon says. "This latest in- 
vestment means the company is 
now able to produce up to 200 
times the capacity it had when it 
began.The trick is to scale-up with- 
out compromising the quality." 
As a further means of extending 
its product portfolio, EMF has re- 
cently formed a relationship with 
Mochem GmbH of Marburg, 
Germany. Mochem specializes in 
the production of group-V MO, 
complementing EMF's group-III 
product range. The TBA and TBP is 
supplied as 'EpiProof rM', which 
means the material has certified 
epi-growth results. "It is a very 
good partnership", Dixon says, 
"not only are the product ranges 
complementary, but Mochem is 
very strong in chemistry, while 
EMF has considerable skills in rela- 
tion to the equipment side of the 
business. Equally as important, 
both companies fervently believe 
in growth testing as a means of 
quality assurance" 
It is a link that looks likely to 
provide EMF with a further route 
to success. 
Contact: 
Jtm Dixon 
EMF Ltd 
71 Panton Street, 
Cambridge CB2 1HL, 
UK. 
Tel: +44-1223-364080; 
Fax: +44-1223-354701. 
E-mail: jd@emf.co.uk 
IIl-Vs Review • Vol.11 No. 5 1998 
32  
